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Morphologically, the salivary glands consist of acini and duct system. The acini have a different 
structure depending on the salivary gland, differ from one species to another and being in relation to the 
diet. We did not find enough information about the appearance of the acini for each species, that is why we 
considered it appropriate to convey morphometric investigations on acini in parotid gland from two strains 
of laboratory rats. For this study, we used five male Wistar rats and five male Brown Norway rats, euthanised 
by prolonged exposure to isoflurane. The parotid glands were harvested for histological investigation. For 
measuring and counting the acini we used AmScope program and the obtained data were analyzed with 
GraphPad Prism 6 software. The investigation showed that the number of the acini/studied surface 
(1699509.677 µm2) turned out to be different in those two rat strains taken into study. In Brown Norway rat, 
from the total surface taken into study, the acini occupy 80.52% and 75.55% in Wistar rat. In Brown Norway 
rat, the acini were found to be 1.58 times bigger than in Wistar rat, but they are 1.46 times more numerous 
in Wistar rat. The difference is given by the larger average size of the acini in Brown Norway than in Wistar 
rat. 
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Introduction 
Salivary glands are paired organs that secrete saliva in the oral cavity. They are grouped into 
major and minor salivary glands (Tandler, 1993; Wolfgang 2003; Tucker and Miletich, 2010). The 
size of the major salivary glands, the structure of the acini and the particularities of secreted saliva 
(serous, mucous or mixed) differ from one species to another and are in direct relation to the diet 
(Sisson and Grossman, 1964; Da Cunha Lima et al., 2004; Treuting and Dintzis, 2012). 
Morphologically, the salivary glands consist of secretory units (acini) and duct system. The acini 
have a different structure depending on the salivary gland. Most of the authors claim that in 
mammals, including human, the parotid gland is serous. Thus, there are authors that affirm that it 
is seromucous because, besides some enzymes, the secretory granules of the acinar cells contain 
carbohydrates, sialomucins and sulfomucins. Mucosal cells which produce secretory granules rich 
in neutral glycosides and acids have been found in the developing of the parotid gland in humans 
and rats (Kiyomi et al., 2001). 
All salivary glands are tubuloalveolar glands and have several types of ducts. Intercalated 
ducts collect saliva directly from the acini, and by merging they form the striated ducts. Between 
those two types of ducts, in rodents appear a third one, the granular duct. The striated ducts cohere 
to form interlobular ducts, which eventually open into the excretory duct. The excretory ducts of 
the parotid gland open into the oral cavity at the upper molars (Gresik, 1994; Taga and Sesso, 1998; 
Al-Saffar and Simawy, 2014). 
In special literature, we have not found enough information about the size, shape and 
appearance of the acini for each species, nor if it exists or not differences between animals 
belonging to different strains of the same species. In this context, we considered it desirable to 
conduct morphometric investigations on parotid gland acini from two strains of laboratory rats in 




Material and methods 
The biological material used in this study was represented by five male Wistar rats and five 
male Brown Norway rats. The investigation was approved by the University of Agricultural 
Sciences and Veterinary Medicine Bioethics Committee of Cluj-Napoca and was carried out in 
accordance with the legislation of the Ministry of Health. Animals were euthanized by prolonged 
exposure to inhaled anesthesia (Isoflurane). The parotid glands were harvested for histological and 
morphometrical investigations. The harvested pieces were fixed in 10% buffered formalin, 
dehydrated in ethyl alcohol (70°, 95°, absolute), clarified with n-butanol and included in paraffin. 
Sections of 5 μm thickness were stained with hematoxylin-eosin and examined with an Olympus 
BX41 optical microscope equipped with a digital camera. For measuring and counting the acini we 
used AmScope program, we photographed five fields/section with a 10X lens objective from each 
animal. The obtained data were analyzed with GraphPad Prism 6 software. We determined the 
values: minimum, maximum, average, standard error of the mean and standard deviation. We also 
calculated the percentage occupied by the acini on the section area taken into study. The surface 
difference is occupied by other structural elements (excretory ducts, other types of acini, connective 
tissue, blood vessels). 
 
Results and discussions 
The histological examination revealed differences between the acini in parotid gland in the 
two rat strains regarding the dimensions and the aspect of the cytoplasm of the acinar cells (Fig.1, 
Fig.2, Fig.3, Fig.4). In order to quantify these differences, stereological investigations on the acini 
size and number were necessary, as well as the surface occupied by them related to the other 
structural components. 
 
Fig. 1. Parotid gland in Wistar rat (H-E) Fig. 2. Parotid gland in Wistar rat (H-E) 
  




The number of the acini/studied surface (1699509.677 µm2) turned out to be different in the 
two rat strain. Thus, the average number of acini/studied area was 618 in Wistar rat and 417 in 
Brown Norway rat (Table 1). 
 
Table 1 The average number of acini/studied surface (1699509.677 µm2) 
in Wistar rat and Brown Norway rat 
 Wistar rat Brown Norway 
N= 618 417 
 
Areas occupied by the acini from the total surface (1699509.677 μm2) are comparable but 
not identical. Therefore, from the surface taken into study (1699509.677 μm2) the acini occupy 
80.52% (1368413.14 μm2) in Brown Norway rat and 75.55% (1283980.47 μm2) in Wistar rat. It is 
found that, although the number of acini on the studied surface is different in those two rat strains 
(617 compared to 417), the surface occupied by acini related to the other components (excretory 
ducts, other types of acini, connective tissue, blood vessels) is relatively close.The fact that 617 
acini occupy the same surface as 417 acini are due to the fact that in Wistar rat the number of 
acini/surface is 1.46 times more numerous than in Brown Norway rat. The difference is given by 
the larger average size of acini in Brown Norway than in Wistar rat. 
The size of the acini was appreciated by measuring their surface area/section, in all the acini 
on the total surface taken into study. In this way, both the size of the acini and their polymorphism 
could be appreciated. There were differences between these two strains. In Brown Norway rat, the 
acini average area was 3285 μm2, and in Wistar rat 2079 μm2. It is found that the acini in Brown 
Norway rat parotid gland are 1.58 times bigger than in Wistar rat. 
 
Table 2 Dimensions of the acini. Min – minimum; Max – maximum; x - mean; 
SD – standard deviation; SEM – standard error of mean; CV - Coefficient of variation 
Species Wistar rat Brown Norway 
Min (µm2) 335.6 608.1 
Max (µm2) 4785.5 10125.5 
x (µm2) 2079 3285 
SD (µm2) 665.9 1311.5 
SEM (µm2) 26,8 64,3 
CV (%) 32,1 39,9 
 
In terms of coefficient of variation, the highest value is in Brown Norway rat with 39.9% 
(minimum 608.10 µm2, maximum 10125.50 µm2, average 3285 µm2), and then Wistar rat with 
32.1% (minima 335.60 µm2, maxima 4785.50 µm2, media 2079 µm2) (Table 2). The smaller the 
coefficient of variation, the less polymorphic are the acini. Appreciating the polymorphism of the 
acini in parotid gland in the studied species, we find out that the most polymorphic acini are in 
Brown Norway rat followed by Wistar rat. 
In terms of multiple comparisons (using ANOVA One-Way Test), between Brown Norway 
rat and Wistar rat we found statistically significant differences (P <0.001). 
The statistical results demonstrate the existence of relatively large differences between the 





The stereological study of the parotid gland revealed differences between the two rat strains. 
In Brown Norway rat, the acini were found to be 1.58 times bigger than in Wistar rat, but they are 
1.46 times more numerous in Wistar rat. 
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